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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 


1 . Statement 




Novelty (N) Claims 1-27 


YES 


Claims 


NO 



Inventive step (IS) Claims YES 

Claims 1-27 NO 

Industrial applicability (IA) Claims 1-27 YES 

Claims NO 



2. Citations and explanations (Rule 70.7) 

The invention concerns a method for providing location 
assistance information to a mobile station in a communications 
network and solves the problem of providing data suitable for 
positioning a mobile station in a fast and accurate way. The 
aim of the invention is to provide location assistance 
information of the best suited satellites to the mobile 
station. 

Reference is made to the following documents: 

Dl: US 6 392 593 Bl 
D2: US 6 204 808 Bl 

D3: US 6 215 441 Bl (cited in the application) 

The cited documents represent the general state of the art. 

The invention defined in the amended claims 1-27 is not 
disclosed by any of these documents. 

The cited prior art does not give any indication that would 
lead a person skilled in the art to the claimed method for 
providing location assistance information which is sent in an 
order dependent on the estimated visibilities with respect to 
the mobile station. Therefore, the claimed invention is not 
obvious to a person skilled in the art. 

Accordingly, the invention defined in claims 1-27 is novel and 
is considered to involve an inventive step. The invention is 
industrially applicable. 
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of GPS reference receivers forming a GPS reference network. Location assistance 
information is sent to a mobile station about appropriate satellites. The appropriate 
GPS satellites are determined based on the approximate location of the mobile 
GSP receiver. The approximate location of the mobile GPS receiver may be 
determined from the cell identifier of the land based telephone system cell 
communicating with the mobile GPS receiver. 

An Object of the embodiments of the present invention is to overcome problems 
relating to providing location assistance information. 

♦ 

* 

SUMMARY OF THE INVENTION 

t 

in accordance with a first aspect of the invention, there is provided a method for 
providing location assistance information to a mobile station of a communications 
network, the method comprising the steps of: 

- estimating visibilities of a plurality of satellites with respect to the mobile 
station, said plurality of satellites being satellites of a satellite positioning 

SyStSm, *" 

* Se 't*!? 9 8 9rOUp ° f Said p,urant y of satellites with the best estimated 
visibilities with respect to the mobile station, and 

- sending to the mobile station location assistance information relating to at 
least said group of satellites, wherein location information relating to said 
group of satellites is sent in an order dependent on the estimated visibilities 
with respect to the mobile station. 

[™!r 3 SeC ° nd aSPeCt ° f *" Pfesent inv * ntion ' there * Prided a 
netwo k element for providing location assistance information to a mobile station 

of a telecommunications network, the network element being configured to 

JT*Z ViSib,lit ! eS ° f 8 PlUra,lty SateHites with res P ect to a mobile nation, 
sa.d satellites being satellites of a satellite positioning system 

with r JnS? i r ° UP , S8ld P,Urality ° f Sate,,ites with the be st estimated visibilities 
with respect to the mobile station, and 

send to a mobile station location assistance information relating to at least 
said group of satellites, wherein location information relating to said group of 
sateHrtes «s sent in an order dependent on the estimated visibilities with respect to 
the mobile station. 



In accordance with a third aspect of the present invention, there is provided a 

40 ^r mCa «° nS SyStGm f ° r Pr ° Vidlng ,OCation assistance information, said 
40 communications system comprising 
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- at least one reference receiver of a satellite positioning system for obtaining 
location assistance information relating to satellites of the satellite 
positioning system, 

- means for estimating visibilities of a plurality of satellites of the satellite 
positioning system with respect to a mobile station, 

- means for selecting a group of said plurality of satellites with the best 
estimated visibilities with respect to the mobile station, and 

- means for sending to the mobile station location assistance information 
relating to said group of satellites, wherein location information relating to 

Sa,d 9 roup of satellites is sent in an order dependent on the estimated 
visibilities with respect to the mobile station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

t 

Embodiments of the present invention will now be described by way of example 
only with reference to the accompanying drawings, in which" 
Figure 1 shows as an example a cellular telecommunications system where 
embodiments of the invention are applicable- 

nSw Sh ° W !' 38 examp,es ' «*° servin 9 areas relating to two reference satellite 
positioning system receivers; 

Son^nd 8 " fl0WCha,t 3 in accordanca *» » embodiment of the 

eT^i:r«,e a ^„ diart ° f a ~ e,ement in — * «° 

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

mZJ,. '""f 3 ' 68 ' 38 a " example ' a sonematic view of a cellular 
etxTT : ° nS " etW0 * 10 SUPPOrting positbnl "3 ss "**s. The oellular 

^ netWOrk 10 °° ntainS 3 radb a0cess natw °* 12 a " d - «. 
mlS U f 0683 n6tW0rk 12 haS 3 P' 1 "- 3 ^ of base statton «=°nfro.lers 

4 mav tntroTa T t ^T"'" 9 rad '° reS ° UrCes - A base **» controller 
14 may con ro a plurairty Of base stations (BS) 16, which are typically connected 

to a base stafion controller with a fixed line connection or. fan exalte 
po.nt-te-po.nt radio or microwave link. A base station controller 14 TresponLTble 

ZZTTo 3 ^™:?^ rad '° reSOUTCeS a basa *"*» 1* The core 

C^rfHim^^v » , SWitChin9 Cen,erS (MSC) 22 ' a Home Looa «°n 
Register (HLR) 24 and V 1S rtor Location Registers (VLR) 26. Figure 1 illustrates as 
an example, only one BSC, MSC and VLR. wusrrates, as 
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1 . Method for providing location assistance information to a mobile station of a 
communications network, the method comprising the steps of: 

- estimating visibilities of a plurality of satellites with respect to the mobile 
station, said plurality of satellites being satellites of a satellite positioning 
system, 

- selecting a group of said plurality of satellites with the best estimated 
visibilities with respect to the mobile station, and 

- sending to the mobile station location assistance information relating to at 
least said group of satellites, wherein location information relating to said 
group of satellites is sent in an order dependent on the estimated visibilities 
with respect to the mobile station. 
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Claims 



15 2. A method as defined in claim 1, wherein said group of satellites contains a 
predetermined number of satellites. 

3. A method as defined in claim 1 or 2, wherein location assistance 
information relating to said group of satellites is sent in one location assistance 

20 message. 

4. A method as defined in claim 1 or 2, wherein location assistance, 
information relating to said group of satellites is sent using a plurality of location 
assistance messages, each location assistance message of said plurality of 

25 location assistance messages containing information about one satellite of said 
satellite positioning system. 

5. A method as defined in any preceding claim, wherein location assistance 
information relating to said group of satellites is sent in response to receipt of a 

30 location assistance information request from the mobile station. 

6. A method as defined In any one of claims 1 to 4, wherein location 
assistance information relating to said group of satellites is sent periodically. 

35 7. A method as defined in claim 1 , further comprising the steps of selecting a 
further group of satellites with the next best estimated visibilities with respect to 
the mobile station. 
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8. A method as defined in claim 7, wherein location assistance information 
relating to said group of satellites is sent to the mobile station before location 
assistance information relating to said further group of satellites. 

9. A method as defined in claim 7 or 8, wherein location assistance 
Information relating to said group of satellites is sent in a first location assistance 
message and location assistance information relating to said further group of 
satellites is sent in a second location assistance message. 

10. A method as defined in claim 7 or 8, wherein location assistance 
information is sent using a plurality of location assistance messages, each location 
assistance message of said plurality of location assistance messages containing 
information about one satellite of said satellite positioning system. 

11. A method as defined in any one of claims 7 to 10, wherein location 
assistance information relating to said group of satellites is sent in response to 
receipt of a location assistance information request from the mobile station. 

20 12. A method as defined in claim 11, wherein location assistance information 
relating to said further group of satellites is sent to the mobile station upon a 
request for location assistance information relating to said further group. 

13. A method as defined in .any one of claims 7 to 10, wherein location 
assistance information relating to said group of satellites is sent periodically. 

14. A method as defined in claim 13, wherein location assistance information 
relating to said further group of satellites is sent as often as location assistance 
information relating to said group of satellites. 

15. A method as defined in claim 13, wherein location assistance information 
relating to said further group of satellites is sent less often than location assistance 
information relating to said group of satellites. 

35 16. A method as defined in any one of claims 7 to 15, wherein location 
information relating to said group of satellites and to said further group of satellites 



25 



30 
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17. A method as defined in any preceding claim, wherein said group of 
satellites contains three or four satellites of the satellite positioning system. - 

18. A method as defined in any preceding claim, further comprising the step of 
estimating visibilities of the satellites based on elevation angles of the satellites 
with respect to an estimated location of the mobile station. 

19. A method as defined in claim 1-8, wherein obstructions in the vicinity of the 
estimated location of the mobile station are taken into account in estimating 
visibilities of the satellites with respect to the mobile station. 

20. A method as defined in any preceding claim, wherein said location 
assistance information is for a mobile-assisted location method. 

■ 

* 

21. A method as defined in any one of claims 1 to 19, wherein said location 
assistance information is for a mobile-based location method. 

22. A network element for providing location assistance information to a mobile 
station of a communications network, the network element being configured to 

estimate visibilities of a plurality satellites with respect to a mobile station, 
said satellites being satellites of a satellite positioning system, 

select a group of said plurality of satellites with the best estimated visibilities 
with respect to the mobile station, and 

send to a mobile station location assistance information relating to at least 
said group of satellites, wherein location information relating to said group of 
satellites is sent in an order dependent on the estimated visibilities with respect to 
the mobile station. 



35 



23. A network element as defined in claim 22, further configured to receive 
location assistance information relating to satellites of said satellite positioning 
system. - . 

24. A network element as defined in claim 22 or 23, wherein the network 
element is a location server. 
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25. A communications system for providing location assistance information, 
comprising 

- at least one reference receiver of a satellite positioning system for obtaining 
5 location assistance information relating to satellites of the satellite 

positioning system, 

- means for estimating visibilities of a plurality of satellites of the satellite 
positioning system with respect to a mobile station, 

- means for selecting a group of said plurality of satellites with the best 
10 estimated visibilities with respect to the mobile station, and 

- means for sending to the mobile station location assistance information 
relating to . said group of satellites, wherein location information relating to 
said group of satellites is sent in an order dependent on the estimated 
visibilities with respect to the mobile station. 

15 

26. A communications system as defined in claim 25, wherein said means for 
estimating visibilities of satellites with respect to the mobile station are provided in 
a location server. 

20 27. A communications system as defined in claim 25, wherein said means for 
estimating visibilities of satellites with respect to the mobile station are provided in 
a number of network elements. 
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